TABLE 1

Cenetic Epidem ol ogy and Core Public Health Functions in the
Conti nuum from Genes to Public Health

Step Description D sease/ gene
of activities exanpl es

CENETI C TECHNOLOGY Gene nmappi ng and | inkage 50, 000- 100, 000

HUMAN GENOVE PRQJECT studies in high risk genes such as
famlies BRCA1 in

br east cancer

<————

ASSESSIVENT GENETI C EPI DEM OLOGY ApoE E4 allele
| and Al zheiner’s
| di sease
I
I
\Y

PCLI CY DEVELOPMENT When and how genetic tests Scr eeni ng
| are to be applied in public for various
| heal t h prograns genes
I
I
\Y

ASSURANCE Devel opnent of public health Newborn

genetic prograns, evaluation screening

of prevention effectiveness, for netabolic

qual ity assurance di sorders;
proficiency
testing for
newbor n
screeni ng




TABLE 2

CGenetic Epidem ol ogy and Assessnent of the Role of Genetic
Factors in Di sease

Aspect s Exanpl es

| . Popul ati on studies

A. Preval ence of susceptibility St udi es of the frequency
alleles in various popul ations of BRCAL nutations in
different ethnic groups

B. Determ nants of nutations Studies of risk factors
in various popul ations for chronosomal anonalies
such as Down syndrone

C. Associ ation between genetic Studi es of ApoE-E4 allele
traits and di seases in Al zheinmer’s di sease
in the popul ation

II. Famly studies

A. Fam lial aggregation of Recurrence risks of
di seases birth defects after an
an affected pregnancy

B. Causes of famlial aggregation Studies of genetic and
of di sease envi ronnental factors
in the recurrence of
various di seases

C. Establishing genetic nodes Segregation and |inkage
of inheritance analysis in famlies




TABLE 3

Gene-Environnent Interaction Analysis in a Case-Control Study

Exposure Suscep- Cases Control s Qdds
tibility Rati o
genot ype

(1=present, O=absent)

0 0 Aco Bow ORo = 1.0

0 1 Ao1 Bo:  ORo1=Au1Boo/ AgoBos
1 0 Ao Bio  ORi0=AioBoo/ AwBio
1 1 A Bii  ORu=AuBoo/ ABu

Case-only odds rati o OR.,=A11Av0/ AcPor = (OR1/ OR,xORy1) OR.,

Wher e OR.,=B,:By/ B1oBys (control-only odds ratio)



TABLE 4

Case-Control Analysis of the Interaction Between Maternal
Ci garette Snoking, Transform ng Gowth Factor Al pha
Pol ynor phi sm and the risk for cleft palate. Adapted from Hwang

et al. (11)
Snoki ng Taql Cases Controls Qdds 95% C. | .
Pol yrmor phi sm Rati o
- - 36 167 1.0 Ref er ent
- + 7 34 1.0 0.3-2.4
+ - 13 69 0.9 0.4-1.8
+ + 13 11 5.5 2.1-14.6

Crude odds ratios are presented.
Qdds ratio based on a case-only study is 5.1 (95% C. 1. 1.5-18.5)

(13 * 36)/(13 * 7)



TABLE 5

Characteristics of Nontraditional

Case-Only Studies

Feat ure Case-Only Case- Par ent al Af fected
Cont r ol Rel ative-pair
St udy Cases Cases and their Second case
Subj ect s parents in famly,
pr oband,
and parents
‘Controls’ None Expect ed genotype Expect ed
di stribution based distribution
on parent al of alleles
genot ypes w th Mendelian
transm ssi on
Assessnent Departure Associ ation Li nkage bet ween

frommultiplicative
rel ati on between
exposure and

genot ype

Assunptions | ndependence
bet ween genot ype
and exposure

Strengths & Sinple.
limtations Cannot assess
ef fects of expo-
sure or genotype.
Li nkage di s-
equi | 1 brium

bet ween genot ype

and di sease

Al so departure
frommultipli-
cative relation

Mendel i an
tranm ssi on

Requi res one or
bot h parents.
Cannot assess

exposure effects.

Li nkage
di sequi | i brium

| ocus and
di sease

Al so departure
frommultipli-
cative relation

Mendel i an
transmn ssi on

Need famlies
wth 2 or nore
cases.

Cannot assess
exposure
Cannot assess
specific



all el es

TABLE 6

Gene-Environnent Interaction Analysis in the Context of a Case-
Parental Control Study: Analysis of Nontransmitted Alleles

Susceptibility genotype
Exposure: Absent

Cases

Pr esent Absent
Parental Present To Uy
non-trans-
mtted alleles

Absent Vo W

Qdds 1 U/ Vo
Rati o (anong
unexposed)

Exposure: Present

Cases

Pr esent Absent

Parental Present T, U,
non-trans-



mtted alleles

Absent \A

Qdds 1
Rati o (anong
exposed)

U/ V,



Gene- Envi r onnent

TABLE 7

I nteraction Analysis in the Context of an
Affected Sib-Pair Study

No. Alleles
ibd with

Unexposed Exposed

case

Ao

AlO

AZO

case

Aot

Al 1

AZ 1

Expect ed (dds Qdds
Rati o Rati o
(unexposed) (exposed)

0. 25 1.0 1.0
O. 50 AlO/ 2AOO Alll 2A01
0. 25 Agol Ago Ail Agy




TABLE 8

| ncorporating a Fam lial Analysis of Reconstructed Cohorts into a
Case- Control Study

Di sease Di sease

in a Relative in | ndex Persons
Case Contr ol

Yes A A

No B, Bo

Tot al N, Ny

Total of case relatives is N, and control relatives N,
Di sease proportion in case relatives A/ N

Di sease proportion in control relatives A/ N,

Risk ratio (AJ/ N)/ (A Ny)



TABLE 9

Li nkage anal ysis in an Epidem ol ogi ¢ Study Design

Al l el es Cohort study Case-control study
i bd w
pr obands
Di sease Ri sk Recurrent Controls Odds
Ri sk ratio cases ratio
0 R 1.0 A B, 1.0
1 R, RR; A B; A By AB;

2 R RR, A B, ABy/ AyB;




